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PBDE Deca-Alternatives 
Advisory Committee 

Meeting #1       1:00 – 5:00 PM
July 19, 2005
Landmark Convention Center, Tacoma, WA
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Process Overview

Process guidelines and meeting ground rules
Background information
Purpose and role of Deca-Alternatives 
Advisory Committee
Expected outcomes
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Process Guidelines and Ground Rules
Expectations for member and public comment

Be respectful
Stay on topic
Observe time frames, for individual statements and session times
One person talks at a time
People need not agree
Work to understand the interests of others; give feedback that 
respects those interests
Turn off cell phone ringers; avoid interruptions
Public other stakeholders to provide comments only when 
recognized

Reminder: This is a consultative process – not a consensus 
process.  Ecology & Health make final decisions. 
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Background Information

January 2004 - Executive Order issued
Legislature provided funding to develop a PBDE 
CAP.
Interim PBDE CAP completed in December 
2004
Responsiveness Summary
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Background Information – the Interim 
CAP

The Interim PBDE CAP maintains that a ban on 
Deca is warranted, but acknowledges that 
further work is needed before such a ban could 
be proposed. Ecology and Health will, among 
other tasks:

Investigate the environmental and health impacts of 
alternatives to PBDEs  
Perform a cost-benefit analysis on a proposed Deca 
ban
Evaluate how a Deca ban might work and identify 
what products might be involved 

PBDE CAP to be completed by December 2005
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Background Information – the 2005 
Legislative Session

During 2005 Legislative Session, a Deca-ban bill 
was introduced in both the House and Senate. 
Neither bill reached the floor for a vote.

Ecology received $686 K in funding to complete 
the PBDE plan by December, 2005
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Purpose and Role of the Deca Alternatives 
Advisory Committee

Purpose 
Provide stakeholder input into final PBDE CAP
Share/provide stakeholder perspectives

Role
Share/provide information – pertinent, relevant 
facts and data – for use by Ecology and Health in 
evaluating alternatives to Deca and to finalize the 
PBDE CAP. 
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Three Advisory Committee Meetings 
Envisioned

Meeting # 1 (Today)
What will Ecology/Health be doing to finish the PBDE 
CAP

Deca alternatives assessment
Cost benefit analysis
Options 

Role of the Advisory Committee in assisting 
Ecology/Health 

Information sharing
Feedback/consultation
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Three Advisory Committee Meetings 
Envisioned

Meeting #2 (Date – TBA)
What will be covered in the recommendations in 
the final action plan
What is going on elsewhere
Information on & discussion of key issues 
Policy alternatives - presentation & discussion 

Meeting #3 (Date – TBA)
Final PBDE CAP
Feedback & discussion of draft recommendations
Wrap up 
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Expected Outcomes

Ecology and Health plan to finalize the 
PBDE CAP by December 2005. New 
elements:

Deca “Alternatives Analysis” 
Cost-benefit analysis of a ban on Deca 
Evaluation of policy options resulting from the  
Deca Alternatives Analysis and Cost-Benefit 
Analysis
Executive or Agency Request legislation, if 
appropriate
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Assessment of Alternatives to 
Deca-BDE

Deca-Alternatives Advisory Committee 
Meeting

July 19, 2005

Denise Laflamme
Washington State Dept. of Health
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Interim Plan

• Twelve months would allow the agencies to 
determine how to ban Deca-BDE in a way 
that:
– Does not jeopardize fire safety,
– Unnecessarily burden Washington businesses, 

or
– Prompt the use of alternative flame retardants 

that might be equally or more harmful
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Alternatives Assessment
• Market Information √

– Production and use of alternatives
– In what products are they used

• Cost Information √
• Replacement feasibility

– Compatibility with production and product materials
• Efficacy

– Identifying safety standards that apply to products 
containing deca-BDE

– Are alternatives as effective in meeting standards?
• Toxicity Information √

– Physical/chemical properties 
– Evaluating toxicity studies
– Identifying data gaps
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Scope of Alternatives Assessment
• Restrict to 2 types of products:

– Electronics (electronic enclosures)
– Upholstery textiles

• These products account for majority of deca
use
– 80% of current deca use in electronics
– Possible increase in use for home upholstery 

textiles depending on CPSC’s new standard



PBDE Deca Alternatives Advisory 
Committee, Meeting #1 7/19/05

15

Alternatives Assessment - Activities

• Contact other states/organizations
• Review existing reports
• Define scope of the alternatives assessment
• Develop template for compiling 

physical/chemical and toxicity information
• Contact companies for information
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Review of Existing Reports
U.S. Consumer Product Safety Commission (CPSC), 2001.  Exposure 

and risk assessment of flame retardant chemicals in residential 
upholstered furniture.

National Academy of Sciences (NAS), 2000. Toxicological risks of 
selected flame-retardant chemicals.

Lowell Center for Sustainable Production, University of 
Massachusetts Lowell, 2005. An investigation of non-halogen 
substitutes in electronic enclosure and textile applications.

EPA, 2004 (draft). Environmentally preferable options for furniture 
safety; low-density furniture foam.

German Federal Ministry for the Environment, 2000. Substituting 
environmentally relevant flame retardants: assessment fundamentals.  

UK Environmental Agency, 2003. Prioritization of flame retardants for 
environmental risk assessment.  

Danish Environmental Protection Agency, 2000. Alternatives to 
brominated flame retardants: screening for environmental and health 
data.  Brominated flame retardants: toxicity and ecotoxicity.  
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Elements of Flame Retardants 
Reports

• Products
• Type of evaluation
• Input by industry
• Proprietary information evaluated
• Cost information/market analysis
• Toxicity information
• Data gaps identified
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Report Products Type of evaluation
Input by 
industry

Proprietary 
information 
evaluated

Cost 
info./ 
market 
analysis

Toxicity 
information

Identifies 
toxicity data 
gaps

CPSC, 2001

residential 
upholstered 
furniture

Risk assessment (16 chemicals 
screened, risk assessment for 8 
including deca)

selection of 
chemicals No No/No

Yes - FRs not 
presenting a hazard 
(chronic effects only) 
(Table I-1 and I-2) Yes 

NAS, 2000

residential 
upholstered 
furniture

16 FRs evaluated in a risk assessment 
(includes toxicity and exposure info.)

selection of 
chemicals No No/No

Yes - FRs not 
presenting a hazard 
(chronic effects only) Yes

Lowell Center, 
2005

electronic 
enclosures and 
textiles

non-halogen chemical and design 
alternatives to deca

identification 
of 
alternatives, 
uses and cost 
info. Yes Yes/Yes No (TRI data only) No

EPA, 2004

replacements for 
penta-BDE in low 
density furniture 
foam

chemical hazard review of 14 
chemicals or formulations.  Includes 
info. on alternative technologies.

identification 
of viable 
alternatives Yes No/No

Yes (toxicity, 
exposure, 
bioaccumulation and 
persistence) Yes

Summary of Reports
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Report Products Type of evaluation
Input by 
industry

Proprietary 
information 
evaluated

Cost 
info./ 
market 
analysis

Toxicity 
information

Identifies 
toxicity data 
gaps

Germany, 
2000

construction, 
electronics, 
electrical, rail 
vehicles, textiles

Includes use trends and 
toxicology/ecotoxicology
assessment of the 13 main flame 
retardants used in Germany 
(includes deca)

selection of FR 
and products; 
evaluation 
criteria, info. 
for and review 
of substance 
profiles No Yes/Yes

Yes (toxicology 
profiles of 
chemicals)

Yes (see 
substance  
profiles)

UK, 2003
plastics and 
textiles

Prioritization of >300 flame 
retardant chemicals for risk 
assessment.  Some assessment of 
BRF replacements.

provided 
information on 
FRs Yes Yes/Yes

Yes -
Screening/ranking 
(based on tonnage 
and aquatic toxicity; 
includes PBT 
properties).

Yes        
(Appdx 7)

Denmark, 
2000 (BFR 
toxicity) all uses

19 BFRs assessed for env. and 
health hazards (including deca). 
Focused on BFRs most used in 
Denmark based on a substance 
flow analysis (1999) 

Yes, market 
information 
(1999) No

No/Yes 
(1999 
study)

Yes, screening/data 
summary.  Includes 
phsico-chemical 
info., toxicity 
values, etc. Yes

Denmark, 
2000 
(Alternatives 
to BFRs) all uses  

14 non-bromine alternatives 
evaluated.  Evaluation of available 
health and environmental 
information on non-BFR 
alternatives identified in substance 
flow analysis (1999)  

Yes, market 
information 
(1999) No

No/Yes 
(1999 
study)

Yes, screening/data 
summary.  Includes 
phsico-chemical 
info., toxicity 
values, etc. Yes

Summary of Reports
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Market Information

• Developed standard set of questions to 
survey companies

• Developing list of companies to contact
– Chemical manufacturers
– Electronics manufactures
– Textile/furniture manufacturing

• In the process of contacting companies



PBDE Deca Alternatives Advisory 
Committee, Meeting #1 7/19/05

21

Survey Questions
1. Does your company use polybrominated diphenyl ether 

(PBDE) flame retardants in the manufacture of any of your 
products?  Which products specifically? (If yes to use, go to 
quest. #2)

2. Does your company use the penta, octa, or deca forms of 
PBDE?

3. Has your company evaluated using alternatives to deca-
BDE?  If “No,” why not? (If no – end of survey)

4. Is your company using an alternative to Deca-BDE or are 
you planning on using an alternative to Deca-BDE?  Which 
alternative(s) was selected?  What products will Deca-BDE 
alternatives be used in? (If yes to use, go to quest. #6)

5. Is there a time line for replacing Deca-BDE in your 
manufacturing process?

6. Do all the alternatives identified by your company appear on 
the attached list?  Did your company reject any alternatives?  
Which ones and why?
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7. If Deca-BDE alternatives that your company uses or 
knows about do not appear on the attached list, will 
you share that information with Ecology so we can 
update our list of possible alternatives?

8. What, if any, information are you lacking to 
complete your evaluations of Deca-BDE 
alternatives?

9. Do any of the Deca-BDE alternatives you have 
identified require changes in other production 
materials or equipment in order for your company to 
use them?  

Survey Questions
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10.Do you have any information on the amount of the alternative 
fire retardant remaining in the plastic at the end-of-life of your 
products?

11.Is/was end-of-life recyclability of your products a 
consideration when thinking about the impacts of using 
alternatives to Deca-BDE?  If “Yes,” how do the Deca-BDE 
alternatives you have identified affect the end-of-life 
recyclability of your products?  What is the recyclability
percentage of products with Deca-BDE alternatives?

12.Do you have any information on toxicity testing of the 
alternative fire retardant you are using (or considering using)?
Could we call you or someone else if we have any follow-up 
questions regarding toxicity of the Deca alternatives you are 
using?

13.Are there other questions we should be asking?

Survey Questions
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Toxicity Information

• Developed template for collecting information
– Template based on EPA, German and Danish 

reports
• Information compiled from:

– Existing reports
– Searches of published literature
– Unpublished information from EPA
– Internet/company information
– MSDS



PBDE Deca Alternatives Advisory 
Committee, Meeting #1 7/19/05

25

Toxicity Information - Template

• Chemical identification information
• Physico-chemical characteristics
• Toxicological Data
• Environmental Fate
• Ecology’s draft PBT Criteria
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Chemical Identification Information

• CAS number:
• EINECS:
• EINECS Name:
• Molecular formula:
• Known uses:
• Use (tonnage):
• Structural formulas:
• EU classification annex:
• Synonyms:

• Additive FR:
• Reactive FR:
• Halogenated:
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Physico-chemical Characteristics
• Physical form
• Molecular weight
• Melting point/range
• Boiling point/range 
• Decomposition temperature
• Vapour pressure
• Relative density
• Vapour density
• Solubility
• Partition coefficients (e.g. Kow)
• PKa
• Flammability
• Explosivity
• Oxidizing properties
• Mobility
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Toxicity Information
Human epidemiologic data/studies
Acute:
• Oral 
• Dermal
• Inhalation
• Other
• Skin irritation 
• Eye irritation
• Respiratory tract irritation
• Skin sensitization 
• Inhalation sensitization
Subchronic: 
• Oral
• Inhalation
• Dermal
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Toxicity Information
Genotoxicity and carcinogenicity
• Mutagenicity
• Gene mutation
• Chromosome abnormalities
• Other genotoxic effects
• Cancer review.
Reproductive toxicity, embryotoxicity and teratogenicity
Toxicokinetics
• Target organ
• Metabolic products
Ecotoxicity
• Algae
• Crustacean
• Fish
• Bacteria
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Environmental Fate

Environmental Fate
• Bioaccumulation potential 
• BCF or BAF
• Degradability
• Degradation products
• Aerobic biodegredation
• Anaerobic biodegredation
• Metabolic pathway
• Metabolic products
• Other
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Ecology’s draft PBT Criteria
• Persistence

– Half life > 60 days

• Bioaccumulation
– BAF or BCF > 1000

• Toxicity
– Known or anticipated to cause cancer, teratogenic or 

reproductive effects, neurological disorders or other acute 
or chronic health effects; or

– Known or anticipated to cause adverse effects in aquatic 
and terrestrial plants and animals
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• Summarize health and environmental 
information

• Data to be compiled in a matrix form for 
comparisons

• Currently evaluating schemes for 
summarizing/comparing toxicity 
information
– e.g. EPA report on Penta alternatives

• Identify data gaps
• Structure-Activity modeling

Toxicity Information
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Cost Benefit AnalysisCost Benefit Analysis
Evaluating whether a ban makes Evaluating whether a ban makes 
sensesense
––RCW 34.05.328RCW 34.05.328
BenefitsBenefits
––Health and EnvironmentHealth and Environment
CostsCosts
––Business Business 

Uncertainty & data gapsUncertainty & data gaps
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Elements of Flame Retardants Elements of Flame Retardants 
ReportsReports

ProductsProducts
Type of evaluationType of evaluation
Input by industryInput by industry
Proprietary information evaluatedProprietary information evaluated
Cost information/market analysisCost information/market analysis
Toxicity informationToxicity information
Data gaps identifiedData gaps identified
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Order of inquiryOrder of inquiry
Benefits Benefits 

Alternative     Alternative     Health           Health            
LimitsLimits

Environment                        Fire Environment                        Fire 
retardantretardant

ToxicityToxicity

CostsCosts
ReplacementReplacement

First

Second
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BaselineBaseline
Likelihood of ImpactLikelihood of Impact

World market shareWorld market share
––EU ban  = 22.5%EU ban  = 22.5%
––CA ban  =   3.7%CA ban  =   3.7%
––WA ban =    .5%WA ban =    .5%
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Using PCB as a proxyUsing PCB as a proxy

Data on Data on PBDEsPBDEs is limited (animal is limited (animal 
studies).studies).

Half life in humansHalf life in humans

Extensive data on the health Extensive data on the health 
effects of PCBs.effects of PCBs.

––Humans and animal studiesHumans and animal studies

Similarities health effects between Similarities health effects between 
PCBs and PBDEs in animal studies.PCBs and PBDEs in animal studies.
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PCBs TimelinePCBs Timeline
Source: Environment California Research and Policy Center, 2003.Source: Environment California Research and Policy Center, 2003.

19301930 First evidence of health impactsFirst evidence of health impacts
19661966 Evidence of bioaccumulation Evidence of bioaccumulation -- fishfish

19691969 Found in the food chain in the U.SFound in the food chain in the U.S
19681968 Accidental poisoning, fetal toxicityAccidental poisoning, fetal toxicity

19701970 Peak U.S. Production of PCBsPeak U.S. Production of PCBs

19761976 The U.S. Congress bans PCBsThe U.S. Congress bans PCBs
19901990 ChildrenChildren’’s Health effects s Health effects 

discovereddiscovered
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Parallels between PCBs and Parallels between PCBs and 
PBDEsPBDEs

Similar in structureSimilar in structure
PersistentPersistent
BioaccumulateBioaccumulate
ToxicToxic
Stable compoundStable compound

Does not burnDoes not burn

Br 
x 
Bry 

 
PBDEs 

Cl
x 
Cl 

PCBs 
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DecaDeca BreakdownBreakdown
Source: Environment California Research & Policy Center 2004Source: Environment California Research & Policy Center 2004
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Similar health effects in the Similar health effects in the 
animal studies.animal studies.

CancerCancer

Neurological effectsNeurological effects
Endocrine effectsEndocrine effects
Reproductive effectsReproductive effects

--Relative Toxic dose for Relative Toxic dose for PentaPenta and and 
OctaOcta
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Comparing PCBs and PBDEsComparing PCBs and PBDEs
Attribute in animal experiments PCBs PBDEs

Causes neurological damage: spatial learning 
impairment and irregular movement X X

Disrupts thyroid hormone levels X X

Reproductive effects X X

Carcinogen X X

Attribute in humans PCBs PBDEs

Causes neurological damage: disrupt infant 
development, delayed brain development, increased 
behavioral abnormalities and lower IQ X Not Tested

Thyroid effects X Not Tested

Reproductive effects X Not Tested

Recognized probable carcinogen X Not tested
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Similarities Neurological Effects in Similarities Neurological Effects in 
Animal StudiesAnimal Studies
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PCBs Neurological Effects in PCBs Neurological Effects in 
HumansHumans

Studies in animals support the Studies in animals support the 
human data.human data.
Effects on the children’s cognitive Effects on the children’s cognitive 
development development 
–– MemoryMemory
–– AttentionAttention
–– IQ reductionIQ reduction
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Peer ReviewPeer Review

Department of HealthDepartment of Health

NextNext
CaliforniaCalifornia
EPAEPA
CDCCDC
EUEU
MaineMaine
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Health Effects and ValueHealth Effects and Value

Evaluate larger values first Evaluate larger values first –– if it if it 
is not large then that guides is not large then that guides 
whether to proceed.whether to proceed.
Example IQExample IQ
––$14,500 in lifetime earnings per IQ $14,500 in lifetime earnings per IQ 
point.point.
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Medical Outcome TreeMedical Outcome Tree



PBDE Deca Alternatives Advisory PBDE Deca Alternatives Advisory 
Committee, Meeting #1 7/19/05Committee, Meeting #1 7/19/05 4848

Detail on BranchesDetail on Branches
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UncertaintyUncertainty

DecaDeca ShareShare
Impact RatesImpact Rates
$ Values$ Values

SolutionsSolutions
Monte Carlo for distributionsMonte Carlo for distributions
RangesRanges
Transparency on assumptionsTransparency on assumptions
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Monte CarloMonte Carlo
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Data on health valuesData on health values

LiteratureLiterature
–– Willingness to payWillingness to pay
–– Direct costs of illnessDirect costs of illness

Foregone earningsForegone earnings
Medical interventionMedical intervention
Avoidance lossesAvoidance losses

Health Care AuthorityHealth Care Authority
–– Billings Billings –– partial cost of illnesspartial cost of illness
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Costs Costs -- cautioncaution

SubSub--component cost:component cost:

TestingTesting
New TechnologiesNew Technologies

––Product acceptanceProduct acceptance
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Primary Shift DriversPrimary Shift Drivers

EU MarketEU Market
Product acceptanceProduct acceptance
AdvertisingAdvertising
CostsCosts
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Next Steps
Advisory Committee input is essential to help finish 
the work 

Information Sharing – studies and documentation welcome; 
need to be received by August 10.  All material must be received
in electronic form; send to mgal461@ecy.wa.gov or call 360-407-
6868; Materials will be posted at 
www.ecy.wa.gov/programs/eap/pbt/pbde/index.html
Stakeholder perspectives – to discuss issues between 
meetings contact Carol Kraege at 360-407-6906 or email 
ckra461@ecy.wa.gov

Ecology/Health will develop policy options based on 
findings of analysis; to be discussed at next 
meeting. 
Draft final PBDE CAP will have public comment 
period in October-November timeframe (Max 30 
days), before the final PBDE CAP is issued in 
December

mailto:mgal461@ecy.wa.gov
mailto:ckra461@ecy.wa.gov
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DECA Alternatives Process Flow Chart
Meeting #1

July

Meeting #2 
Sept/Oct

Meeting #3
Oct/Nov

Alternatives Analysis
Are there viable 

alternatives to Deca?

Cost Benefit Analysis
What are the costs and 

benefits of a ban?

Findings & Identification of 
Policy Options

Preliminary Conclusions & 
Recommendations

Final PBDE CAP
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Next Steps, continued

Ecology and Health will convene a separate 
PBDE “End-of-Life” Advisory Committee that 
will meeting to discuss product 
disposal/recycling issues.  
This advisory committee will begin meeting in 
the fall and continue to meeting until Spring 
2006 (April or so).  Currently envisioning 4-6 
meetings. 
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